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1948 R. P. Feynman $[7\rceil$ Schr\"odinger
$(i \hslash\partial_{T}+\frac{\hslash^{2}}{2}\triangle-V(T,x))u(T,x)=0,$ $T>0,$ $x\in R^{d}$
$K(T,x,x_{0})$
$K(T,x,x_{0})= \int e^{\int_{0}^{T}\frac{1}{2}|^{d}\#_{t}|^{2}-V(t,\gamma)dt}r_{l}^{i}\mathcal{D}[\gamma]$
$\gamma:[0,$ $T\rceilarrow R^{d}$ $\gamma(0)=x0,$ $\gamma(T)=x$ ( 1). Feynman
$\int\sim \mathcal{D}[\gamma]$ “ ”
Feynman [8, Chapter 7] $F[\gamma]$
( ) $(DF)[\gamma]$ $\eta]$
(L. S. Schulman [31, Chapter 8], K. L. Chung-J.-C. Zambrini [5, pp. $129-130$ $)$ .
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$0$ $T$
1.
1960 R. H. Cameron [3] $e^{\pi^{i}\mathcal{D}[\gamma]} \int_{oz\neq_{l}|^{2}dt}^{T\downarrow 1^{d}}$
2 Cameron
Hamilton Lagrange
(C. Grosche-F. $S$ tei $n$ er [14], H. Klei nert $24$], P. Cartier-C.
DeWitt Morette [4] ).
D. Fujiwara [26], [13] Feynman
$(DF)[\gamma][\eta]$
$F[\gamma]$
(1.1) $( \partial_{T}-\frac{1}{2}\triangle+V(T,x))u(T,x)=0,$ $T>0,$ $x\in R^{d}$
Wiener $e^{-\int^{T1}||^{d}}oz\neq_{t}|^{2}dt\mathcal{D}[\gamma]$ P. Malliavin [28] T. Hida [16]
Wiener [21]














E. Nelson [30] Trotter Wiener
K. Ito [22], S. Albeverio-H$egh-Krohn-S. Mazzucchi [1], [29] A.
Truman [33] G. W. Johnson-M. Lapidus [23],
T. L. Gill-W. W. Zachary [15] Feynman Operational Calculus
[17], [18]
Kumano-go[13], Kumano-go-D. Fujiwara [26] ([12], [91,














(1) $\kappa\geq 0$ $B:[0,T]\cross R^{d}arrow C$ $\alpha$ $B(t,x)$
$C_{\alpha}$ $|\partial_{X}^{\alpha}B(t,x)|\leq C_{\alpha}e^{\kappa|x|}$ $t$
$F[\gamma]=B(t,\gamma(t))\in \mathcal{F}$.
$F[\gamma]\equiv 1\in \mathcal{F}$ Riemann (-Stieltjes)
$F[ \gamma]=\int_{T}^{T’’}B(t,\gamma(t))dt\in \mathcal{F}$ .
(2) $B:[0,T]\cross R^{d}arrow C$ $\alpha$ $B(t,x)$ $C_{\alpha}$
$|\partial_{X}^{\alpha}B(t,x)|\leq C_{\alpha}$
$F[\gamma]=e^{\int_{T}^{T’’},B(t,\gamma(t))dt}\in \mathcal{F}$ .
(3) $V:[0,T]\cross R^{d}arrow R$ $m$ $c$ $V(t,x)\geq c(1+|x|)^{m}$
$\alpha$ $V(t,x)$ $C_{\alpha}$ $|\partial_{X}^{\alpha}V(t,x)|\leq$
$C_{a}(1+|x|)^{m}$ $0\leq T’\leq T’’\leq T$
$F[\gamma]=e^{-\int_{T}^{T’’},V(t,\gamma(t))dt}\in \mathcal{F}$ .
(4) $\kappa\geq 0$ ${}^{t}(\partial_{X}Z)=(\partial_{X}Z)$ $Z:[0, T]\cross R^{d}arrow C^{d}$ $Z(t,x)$
$C_{a}$ $|\partial_{X}^{\alpha}Z(t,x)|+|\partial_{X}^{\alpha}\partial_{t}Z(t,x)|\leq$ C$\alpha$e$\kappa$
$F[ \gamma]=\int_{T}^{T’’}Z(t,\gamma(t))\cdot d\gamma(t)\in \mathcal{F}$.
1(3)
$K(T,x,x o)=\int e^{-S[\gamma]}F[\gamma]\mathcal{D}[\gamma]=\int e^{-\int^{T1}|^{d}}0z\#_{l}|^{2}dt-\int_{0}^{T}V(t,\gamma)dt\mathcal{D}|\gamma]$
$( \partial_{T}-\frac{1}{2}\triangle+V(T,x))u(T,x)=0,$ $T>0,$ $x\in R^{d}$
Feynman-Kac [25]
$V(x)=|x|^{2},$ $|x|^{4},$ $|x|^{6},\ldots$ , 1(2), (3)
$e^{\int_{0}^{T}Idt}\in \mathcal{F},$ $e^{-\int_{0}^{\tau_{(V(\gamma(t))+I)dt}}}\in \mathcal{F}$ .
1(1)
$F[\gamma]=e^{-}=e0e^{-\int_{0}^{r_{(V(\gamma(t))+1)dt}}}\in \mathcal{F}$
\S 2.2. $F[\gamma]\in \mathcal{F}$
$\mathcal{F}$ \S 11 \S 11
$\mathcal{F}$ 2 1 1
$F[\gamma]\in \mathcal{F}$
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1. $F[\gamma],$ $G[\gamma]\in \mathcal{F}$ , $\eta:[0,T]arrow R^{d}$ , $d\cross d$ $P$
(1) $F[\gamma]+G[\gamma]\in \mathcal{F},$ $F[\gamma]G[\gamma]\in \mathcal{F}$ .
(2) $F[\gamma+\eta]\in \mathcal{F},$ $F[P\gamma]\in \mathcal{F}$ .
(3) $(DF)[\gamma][\eta]\in \mathcal{F}$ .





$\Delta\tau,0$ : $T=T_{J+1}>T_{J}>\cdots>T_{1}>T_{0}=0$ $[0,T]$ $t_{j}=T_{j}-T_{j-1}$ ,
$| \Delta\tau,0|=_{1}\max_{\leq j\leq J+1}t_{j}$ $x=xJ+1$ $x_{J},\ldots,x_{1}\in R^{d}$ $\gamma_{\Delta_{T,0}}$ 2 $(T_{j},x_{j})$
$(T_{j-l,Xj-1})$ ( 2).
$T_{0}=0$ $T_{1}$ $T_{2}$ $T_{3}$ $T_{J}$ $T=T_{J+1}$
2.
$S[\gamma_{\Delta_{T,0}}]$ $F[\gamma_{\Delta_{T.0}}]$ $x_{J+1},$ $x_{J},$ $\cdots,$ $x_{1},$ $x0$ $S_{\Delta_{T.0}},$ $F_{\Delta_{T,0}}$
$S[ \gamma_{\Delta_{T,0}}]=S_{\Delta_{T,0}}(.\lambda_{J+1,J,.,1}’x..x,x_{0})=\int_{0}^{T}\frac{1}{2}|\frac{d\gamma_{\Delta_{T,0}}}{dt}|^{2}dt=\sum_{1j=}^{J+1}\frac{(x_{j}-x_{j-1})^{2}}{2t_{j}}$ ,
$F[\gamma_{\Delta_{T.0}}]=F_{\Delta_{T.0}}(x_{J+1},x_{J},\ldots,x_{1},x_{0})$ .
2( ). $F[\gamma]\in \mathcal{F}$
(2.1) $\int e^{-S|\gamma|}F[\gamma]\mathcal{D}[\gamma]\equiv\lim_{|\Delta_{T,0}|arrow 0}\prod_{j=1}^{J+1}(\frac{1}{2\pi tj})^{d/2}\int_{R^{d}},$ $e^{-S[\gamma_{\Delta_{T,0}}]}F[ \gamma_{\Delta_{T,0}}]\prod_{j=l}^{J}d_{Xj}$
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$(x,xo)\in R^{2d}$ well-defined
(2.1) $x_{J},\ldots,x_{1}$ $R^{d}$ 2
“ $\Delta_{T,0}$ ”
$|\Delta_{T,0}|$ $0$ “ ” (2.1)
“ ”
$| \Delta_{T,0}|=_{1}\max_{\leq j\leq J+1}tjarrow 0$
$\frac{1}{2\pi tj}arrow\infty$ , $Jarrow\infty$
( ) ( )
(21) ( ) ( )
Feynman [7] $S_{\Delta_{T,0}},$ $F_{\Delta_{T,0}}$ E. Nelson $[30|$
Trotter
(2.1) $S[\gamma_{\Delta_{T.0}}]$ $F[\gamma_{\Delta_{T,0}}]$
A. Truman [33] D. Fujiwara[9]
(21) 1,2 3-8 1,
2
\S 3.
3( ). $\kappa\geq 0,0\leq T^{f}\leq T’’\leq T$ $f(t,x);[0, T]\cross R^{d}arrow C$
$\alpha$ $\partial_{X}^{\alpha}f(t,x),$ $\partial_{X}^{\alpha}\partial_{t}f(t,x)$ $C_{\alpha}$
$|\partial_{X}^{a}f(t,x)|+|\partial_{X}^{\alpha}\partial_{t}f(t,x)|\leq C_{\alpha}e^{\kappa|x|}$
$\int e^{-S[\gamma]}(f(T’’,\gamma(T’’))-f(T’,\gamma(T^{f})))\mathcal{D}[\gamma]$









$\int_{T}^{T’’}Z(t,B(t))\cdot dB(t)\approx\sum_{j}Z(\frac{T_{j}+T_{j-1}}{2},$ $\frac{x_{j}+x_{j-1}}{2})\cdot(x_{j}-x_{j-1})$ .
Feynman (L. S. Schulman [31, pp.23, 27], K. L. Chung-
J.-C. Zambrini [5, pp. 131,132] ).













$\int e^{-S[\gamma]}F_{1}[\gamma]\mathcal{D}[\gamma]\equiv\lim_{|\Delta_{T.0}|arrow 0}\prod_{j=1}^{J+1}(\frac{]}{2\pi t_{j}})^{d/2}\int_{R^{U}}e^{-S[\gamma_{\Delta_{T.0}}]}F_{1}[\gamma_{\Delta_{T,0}}]\prod_{j=1}^{J}dx_{j}$
$= \lim_{|\Delta_{T,0}|arrow 0}\prod_{j=1}^{J+1}(\frac{1}{2\pi t_{j}})^{d/2}\int_{R^{dJ^{e^{-S[\gamma_{\Delta_{T.0}}]}}}}F_{2}[\gamma_{\Delta_{T.0}}]\prod_{j=1}^{J}dx_{j}$
$\equiv\int e^{-S|\gamma]}F_{2}[\gamma]\mathcal{D}|\gamma]$ .
\S 4. Riemann (-Stieltjes) $\lim$
4( ). $\kappa\geq 0,0\leq T’\leq T’’\leq T$ $B(t,x);[0,T]\cross R^{d}arrow C$
$\alpha$ $\partial_{X}^{a}B(t,x)$ $C_{a}$ $|\partial_{X}^{\alpha}B(t,x)|\leq C_{\alpha}e^{\kappa \text{ }}$
$\int_{T}^{T’’}(\int e^{-S[\gamma]}B(t,\gamma(t))\mathcal{D}[\gamma])dt=\int e^{-S[\gamma]}(\int_{T}^{T’’}B(t,\gamma(t))dt)\mathcal{D}[\gamma]$ .





$\cross\int e^{-S|\gamma|B(\tau_{1},\gamma(\tau_{l}))B(\tau_{n-1},\gamma(\tau_{n-1}))\cdots B(\tau_{1},\gamma(\tau_{1}))\mathcal{D}[\gamma]}$ .
4 E. Nelson [30] $Xj$ $Xj-1$
( 5).
$\gamma_{\Delta_{T.0}}(t)=\frac{t-T_{j-1}}{T_{j}-T_{j-1}}x_{j}+\frac{T_{j}-t}{T_{j}-T_{j-1}}x_{j-1},$ $T_{j-1}\leq t\leq T_{j}$










$\int e^{-S[\gamma]}B(t,\gamma(f))\mathcal{D}[\gamma]\equiv_{|\Delta_{T,0}|arrow 0_{j=1}}|im\prod^{J+1}(\frac{1}{2\pi t_{j}})^{d/2}\int_{R^{dJ}}e^{-S[\gamma_{\Delta_{T,0}}1_{B(t,\gamma_{\Delta_{T,0}}(t))\prod_{j=1}^{J}dx_{j}}}$





$= \lim_{|\Delta_{T.0}|arrow 0}\int_{T},\prod_{j=1}^{\tau^{JJ\int}+1}(\frac{1}{2\pi t_{j}})^{d/2}\int_{R^{\iota U}}e^{-S[\gamma_{\Delta_{T,0}}]}B(t,\gamma_{\Delta_{T.0}}(t))\prod_{j=1}^{J}dx_{j}dt$ .
Riemann




\S 5. $F|\gamma+\eta]$ $F[Q\gamma]$
5( ). $F[\gamma]\in \mathcal{F}$ $\eta:[0,T]arrow R^{d}$
$\int_{\gamma(0)=X_{0,\gamma(T)=x}}e^{-S[\gamma+\eta]}F[\gamma+\eta]\mathcal{D}[\gamma]=\int_{\gamma 0+\eta(0),\gamma(T)=x+\eta(T)}(0)=xe^{-S[\gamma]}F[\gamma]\mathcal{D}[\gamma]$ .
( ) ( )
2 $\gamma_{\Delta_{T.0}}(T_{j})=\chi_{j}$
$\int_{\gamma(0)=\triangleleft,\gamma(T)=x}e^{-S[\gamma+\eta]}F[\gamma+\eta]\mathcal{D}[\gamma]$
$=| \Delta_{T.0}|arrow 0_{j=1}|im\prod^{J+1}(\frac{1}{2\pi t_{j}})^{d/2}\int_{R^{dJ}}e^{-S[\gamma_{\Delta_{T,0^{+\eta]}}}}F[\gamma_{\Delta_{T,0}}+\eta]\prod_{j=1}^{J}dx_{j}$ .
$\Delta_{T,0}$
$\eta$ ( 7). $\eta(T_{j})=$ $j=$
$0,1,\ldots,J,J+]$ $7\Delta_{T.0}+\eta$ $(T_{j,Xj}+\text{ _{ }})$ $(T_{j-1,Xj-1}+$ $-1)$





: $Xj+$ $jarrow xJ,$ $j=1,2,$ $\ldots,J$
$=| \Delta_{T.0}|arrow 0_{j=1}|im\prod^{J+1}(\frac{1}{2\pi t_{j}})^{d/2}\int_{R^{dJ}}e^{-S_{\Delta_{T,0}}(yJ+|,Xf}x_{J+1}+,\ldots,x_{1},x_{0}+y_{0})$
$\cross F_{\Delta_{T,0}}(x_{J+1}+y_{J+l,X\int}, \ldots,x_{10}x+y_{0})\prod_{j=1}^{J}dx_{j}$ .
$y_{J+1}=\eta(T)$ $y0=\eta(0)$
$= \int_{\gamma(0)=xo+\eta(0),\gamma(T)=x+\eta(T)}e^{-S[\gamma]}F[\gamma]\mathcal{D}[\gamma]$ .
6( ). $F[\gamma]\in \mathcal{F}$ $d\cross d$ $Q$
$\int_{70}(0)=x,\gamma(T)=xe^{-S[Q\gamma]}F[Q\gamma]\mathcal{D}[\gamma]=\int_{\gamma(0)=Qx_{0},\gamma(T)=Qx}e^{-S[\gamma]}F[\gamma]\mathcal{D}[\gamma]$.
( ) ( )
\S 6. $(DF)[\gamma][\eta 1$
7( ). $F[\gamma]\in \mathcal{F}$ $\eta(0)=\eta(T)=0$
$\eta:[0,T]arrow R^{d}$
$\int e^{-S[\gamma]}(DF)[\gamma][\eta]\mathcal{D}[\gamma]=\int e^{-S[\gamma 1}(DS)[\gamma][\eta]F[\gamma]\mathcal{D}[\gamma]$ .
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( ) $F[\gamma]$ ( ) $e^{-S[\gamma]}$ $(-1)$
( ). $V:[0, T]\cross R^{d}arrow R$ $m$ $c$ $V(t,x)\geq$





$0= \int e^{-\int_{oz1^{d}}^{r_{1}}}\neq_{t}|^{2}dt-\int_{0}^{T}V(t,\gamma)dt\int_{0}^{T}(\frac{d\gamma}{dt}\frac{d\eta}{dt}+(\partial_{X}V)(t,\gamma(t))\eta(t))dt\mathcal{D}[\gamma]$ .
$\Delta_{T,0}$ $\gamma$
$\eta$ ( 8). $\gamma(r_{j})=Xj,$ $\eta(\tau_{j)=yJ},$ $j=0,1,\ldots,J,J+1$
$\theta\in R$ $\gamma+\theta\eta$ $(T_{j,Xj}+\theta yj)$ $(T_{j-1,Xj-1}+\theta yj-1)$










\S 7. 2, 1(1)
2 $F[\gamma]\in \mathcal{F}$ (2.1)





$\bullet$ $+$ $\cross$ $\mathcal{F}$ $+$ $\cross$
$\bullet$ $\mathcal{F}$
1
$| \Delta r,0|=_{1}\max_{\leq j\leq J+1}tjarrow 0$
$( \frac{1}{2\pi tj})arrow\infty$ , $Jarrow\infty$
$1^{0}$ $(2.1)$ (7.1) $Jarrow\infty$ $C^{J}$ ( $C$ $J$ )
$2^{o}(2.1)$ (7.1) $Jarrow\infty$ $C$
$3^{o}(2.1)$ (7.1) $|\Delta_{T,0}|arrow 0$
\S 8. $Jarrow\infty$ $C^{J}$
(2.1) (7.1) $q_{\Delta}(x_{J}x)$
(81) $\prod_{j=1}^{J+1}(\frac{1}{2\pi t_{j}})^{d/2}\int_{R^{dJ}}!.\tau,0x_{J1J}+,x,$ $\ldots,x_{1,0}$
$=( \frac{1}{2\pi T})^{d/2}e^{-\frac{(.\downarrow J+1^{-x}0^{)^{2}}}{2T}}q_{\Delta_{T.0}}(x_{J+1},x_{0})$ .
8.1. $\kappa\geq 0$ $A_{0},$ $X_{0}$










$\langle$ ( 9). $T_{1}=t_{1},$ $T_{2}=t_{2}+t_{1}$
$\frac{(x_{2}-x_{1})^{2}}{2t_{2}}+\frac{(x_{1}-xo)^{2}}{2t_{1}}=\frac{(x-x)^{2}}{2T_{2}}+\frac{T_{2}}{2t_{2}T_{1}}(x_{1}-x[)^{2}$
$xlarrow y_{1}=\sqrt{\frac{T_{2}}{t_{2}T_{1}}}(x_{1}-x_{1}^{\dagger})$
(8.3) $( \frac{1}{2\pi t_{2}}I^{d/2}(\frac{1}{2\pi t_{1}})^{d/2}\int_{R^{d}}(X2\overline{\tau}_{2}^{x)(x}\overline{z}_{1}^{x)}$
$=( \frac{1}{2\pi T_{2}})d/2_{tx)}2_{2}e^{-\lrcorner}X-+^{2}\int_{R^{d}}2,+\sqrt{\frac{t_{2}T_{1}}{T_{2}}}y_{1},x_{0})\frac{dy_{1}}{(2\pi)^{d/2}}$ .
$q_{\Delta_{T,0}}(x_{J+1},x_{0})= \int_{R^{dJ}}e^{-\Sigma_{j=I}^{J}\frac{|y_{j}|^{2}}{2}}F_{\Delta_{T.0}}(x_{J+1},\ldots,x_{j}^{o}+\sum_{k=j}^{J}\frac{T_{j}}{T_{k}}\sqrt{\frac{t_{k+1}T_{k}}{T_{k+1}}}y_{k}, \ldots,xo)\prod_{j=1}^{J}\frac{dy_{j}}{(2\pi)^{d/2}}$
$x_{j}^{o}= \frac{T_{j}}{T_{J+1}}xJ+1+(1-\frac{T_{j}}{T_{J+1}})x0,$ $j=1,2,$ $\ldots,J$




\S 9. $Jarrow\infty$ $C$
$x1$ (8.3)
$( \frac{1}{2\pi t_{2}})^{d/2}(\frac{1}{2\pi t_{1}})^{d/2}\int_{R^{d}}e^{-\div_{t_{2}}^{L^{2}-\frac{(x-x)^{2}}{2\iota_{1}}}}F_{\Delta_{T,0}}(x-x)$ $(...,x_{2,10}x,x)dx_{1}$
$=( \frac{1}{2\pi T_{2}})^{d/2_{(x-x}}e^{-\mathscr{K}_{2}^{)^{2}}}\int_{R^{d}}e^{-\frac{|y_{1}|^{2}}{2}}F_{\Delta_{T,0}}(\ldots,x_{2},x_{1}^{\dagger}+\sqrt{\frac{t_{2}T_{1}}{T_{2}}}y_{1},x_{0})\frac{dy_{1}}{(2\pi)^{d/2}}$
$=( \frac{1}{2\pi T_{2}})^{d/2}e^{-\frac{(x-x)^{2}}{2T_{2}}}(\mathcal{M}_{1}F_{\Delta_{T.0}})(\ldots,xx)$




$(\mathcal{R}_{1}F_{\Delta_{T,0}})$ 9 $x_{1}^{\dagger}$ $(T_{2^{X}2})$ $(0,xo)$
$T_{1}$ $(\Delta\tau,r_{2},0)$ : $T=T_{J+1}>T_{J}>\cdots>T_{2}>T_{0}=0$
$(\mathcal{M}_{1}F_{\Delta_{T,0}})(...,xx)=F_{\Delta_{T,0}}$ (..., $x_{2,0}x[,x)=F_{(\Delta_{T.T_{2}},0)}(...,x_{2,0}x)$ ,









$( \frac{1}{2\pi t_{3}})^{d/2}(\frac{1}{2\pi T_{2}})^{d/2}\int_{R^{d}}e^{-\lrcorner^{-X)(x_{2}-}}3,2,2tx_{3^{-\lrcorner L^{2}}}\neq^{2}r_{2(\mathcal{M}_{1}F_{\Delta_{T.0}})(\ldots,xxx_{0})dx}^{x)}$
$=( \frac{1}{2\pi T_{3}})^{d/2_{(x_{2}-}}r_{3}^{x)}$
















(2.1) (8.1) $F_{T,0}(x,xo)$ $\backslash \Gamma_{\Delta_{T.0}}(x,xo)$
(9.1) $\prod_{j=1}^{J+1}(\frac{1}{2\pi t_{j}})^{d/2}\int_{R^{dJ^{e^{-\Sigma_{j=1}^{J+\iota}\frac{(xj-\mathfrak{r}_{j-1})^{2}}{2\iota_{j}}}}}}J+1$,
$=( \frac{1}{2\pi T})^{d/2_{e^{-\frac{(x-x0)^{2}}{2T}}}}\tau,00^{\cdot}\backslash$ .
91. $\kappa\geq 0$ $A_{2},$ $X_{2}$ $\Delta_{T,0}$
$|\alpha_{j}|\leq 2,$ $j=0,1,$ $\ldots,J,J+1$
(9.2) $|( \prod_{j=0}^{J+1}\partial_{x_{j}^{j}}^{\alpha})F_{\Delta_{T.0}}(x_{J+1},x_{J},\ldots,x_{1,0}x)|\leq A_{2}(X_{2})^{J+1}e^{\kappa\max_{0\leq J\leq J+1}}|x_{j}|$
(9.1) $Jarrow\infty$ $C$
$|T_{\Delta_{T,0}}(x,x_{0})|\leq CTe^{\kappa\max(|x|,|_{X_{0}}|)}$ .





$|\partial_{x_{1}}^{\alpha_{1}}\partial_{x_{0}^{0}}^{\alpha}F_{T,0}(x_{10}x)|\leq A_{2}(X_{2})^{1}e^{\kappa\max_{0\leq J\leq 1}|x_{j}|}$ ,
$T=T_{2}>T\iota>T_{0}=0(J=1)$







1. $\kappa\geq 0,$ $uj \geq 0,\sum_{j=1}^{J+1}uj=U<\infty$ $A_{2},X_{2}$ $\Delta\tau,0$ ,
$|\alpha j|\leq 2,$ $j=0,1,\ldots,J+1$ $1\leq k\leq J$
(10.1) $|( \prod_{j=0}^{J+1}J+1,J,.,,x)|\leq A_{2}(X_{2})^{J}e^{\kappa\max_{0\leq J\leq J+1}}$ ,





.. 1(2) $|\mathscr{X}_{X}B(t,x)|\leq C_{a}$ $F[\gamma]=e^{\int_{0}^{T}B(t,\gamma(t))dt}$
$\partial_{x_{k}}F_{\Delta_{T.0}}=\prod_{j=1}^{J+1}e^{\int_{T_{j-1}}^{T_{j}}B(t,\frac{(t-T_{j})x+\langle\tau_{j^{-l)x}j-1}}{J_{j}-\tau_{j-1}})dt}(\int_{T_{k}}^{\tau_{\iota\cdot+1}}\partial_{x_{k}}Bdt+\int_{T_{k-1}}^{T_{k}}\partial_{x_{k}}Bdt)$
$\kappa=0,$ $uJ=t_{j},$ $U=T$ 1
\S 10.1.
$S \tau,o(x,xo)=\frac{(x-xo)^{2}}{2T}$ 1 (2.1)
(10.3) $\prod_{j=1}^{J+1}(\frac{1}{2\pi t_{j}})^{d/2}\int_{R^{dJ}}e^{-S[\gamma_{\Delta_{T.0}}]}F|\gamma_{\Delta_{T.0}}1\prod_{j=1}^{J}dx_{j}=(\frac{1}{2\pi T})^{d/2_{e^{-S(x,x)}q_{\Delta_{T.0}}(x,x0}}\tau.00)$
$=( \frac{1}{2\pi T})^{d/2_{e^{-S(.\mathfrak{r},x)}}}F_{T,0}(x,xo)+\cdot Y_{\Delta_{T.0}}(x,x))$
9.1
101. 1 $C,$ $C’$
(10.4) $|r_{\Delta_{T,0}}(x,x_{0})|\leq C_{1}T(T+U)e^{\kappa\max(|.\mathfrak{r}|,|x_{0}|)}$ ,
(105) 1 $q_{\Delta}\tau.0^{()|}x,x0\leq C_{2}e^{\kappa 1nax(|x|,|_{X_{0}}|)}$ .
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101 $\kappa=0$
(10.3) 12 $F_{T,0}(x,x_{0})$ 11
(10.4) 12 ( ) 11 $C_{1}T(T+U)$
(10.5) 12 ( ) $C_{2}$
$T_{0}=0$ $T=T_{J+1}$
12.
\S 10.2. 2 2
$\Delta_{T,0}$ (10.3) Cauchy 2
$\Delta_{T,0}$ : $T=T_{J+1}>T_{J}>\cdots$ $\cdot\cdot\cdot$ $\cdot\cdot\cdot>T_{1}>T_{0}=0$ ,
$(\Delta_{T,T_{N+1}},\Delta_{T_{n-1},0}):T=T_{J+1}>\cdots>T_{N+1}>T_{n-1}>\cdots>T_{0}=0$ ,
2
(10.6) $j \prod_{=1}^{J+1}(\frac{1}{2\pi tj})^{d/2}\int\cdots\int\cdots\int\cdots\int e^{-S[\gamma_{\Delta_{T,0}}1}FI_{-\gamma_{\Delta_{T.0}}]\prod_{j_{=1}}^{J}dxj}$
$=( \frac{1}{2\pi T})^{d/2}e^{-S_{T,0}(x,x_{0})}q_{\Delta_{T,0}}(x,x_{0})$ ,
(10.7) $\prod_{j=N+2}^{J+1}(\frac{1}{2\pi t_{j}})^{d’ 2}(\frac{1}{2\pi(T_{N+1}-T_{n-1})})\prod_{j=1}^{d/2;l-1}(\frac{1}{2\pi t_{j}})^{d/2}$
$\int\cdots\int$ $\int\cdots\int e^{-S[\gamma_{t\Delta_{T,\tau_{N+\downarrow^{\Delta}\tau_{n-1^{0^{)]}}}}}}\prime}\cdot F[\gamma_{(\Delta,\Delta_{T0})}T,T_{N+1,,-1},1\prod_{j=N+1}^{J}.dx_{j}\prod_{j=1}^{n-1}dx_{j}$
$=( \frac{1}{2\pi T})^{d/2_{e^{-s_{T,0(x,x_{0})}}q_{(\Delta_{T.T_{N+\downarrow}},\Delta_{T_{l1-1},0})(x,x0}}})$ .
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2(106) 13 (107) ]4
$T_{0}=0$ $T_{n-1}$ $T_{N+1}$ $T=T_{J+1}$
13.
$T_{0}=0$ $T_{n-1}$ $T_{N+I}$ $T=T_{J+1}$
14.
(10.5) 13 ( 14) $[0,T_{n-1}]$ ( ) $C_{2}$
$[T_{N+1},T]$ ( ) $C_{2}$






9( ). 1 $C$ $q(T,x,xo\rangle$
$|x,x)-q(T_{X,x0})|\leq C|\Delta_{T,0}|(U+T)e^{K\ln}$ax $(|x$ $x_{0}|)$ ,








$\gamma:[0, T]arrow R^{d}$ $\eta\iota:[0, T]arrow R^{d},$ $l=1,2,$ $\ldots,L$
$(D^{L}F)[ \gamma]\prod_{l=1}^{L}[\eta_{l}]=(\prod_{l=1}^{L}\frac{\partial}{\partial\theta_{l}})F[\gamma+\sum_{l=1}^{L}\theta_{l}\eta_{l}]|_{\theta_{1}=\cdots=\theta_{L}=0}$
2( ). $F[\gamma]$ 2 $F[\gamma]\in \mathcal{F}$
15 2
$T_{0}=0$ $T_{1}$ $T_{2}$ $T_{3}$ $T_{j-}|$ $T_{j}$ $T_{\dot{\text{ }}+1}$ $T=T_{J+1}$
15.
75
2. $\kappa\geq 0,\rho(t)$ $|\rho|(t)$ $M$
$A_{M},X_{M}$
(11.1) $|(D^{\Sigma_{j=0}^{J+1}L_{j}}F)[ \gamma]\prod_{j=0}^{J+1}\prod_{l_{j}=1}^{L_{j}}[\eta_{j,l_{j}}]|\leq A_{M}(X_{M})^{J+1}e^{\kappa||\gamma||}\prod_{j=0}^{J+1}\prod_{l_{j}=1}^{L_{j}}||\eta_{j,l_{j}}||$,
(11.2) $|(D^{1+\Sigma_{j=0^{L_{j}}}^{J+1}}F)[ \gamma][\eta]\prod_{j=0}^{J+1}\prod_{l_{j}=1}^{L_{j}}[\eta_{j,l_{j}}]|$
$\leq A_{M}(X_{M})^{J+1}e^{\kappa||\gamma||}\int_{0}^{T}|\eta(t)|d|\rho|(t)\text{ _{}l}$ $||\eta_{\dot{\text{ }},l_{j}}||$
$\Delta\tau,0$ , $\gamma:[0,T]arrow R^{d},\eta:[0,T]arrow R^{d}$, $L_{j}=0,1,\ldots,M$ ,
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